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A word from the organisers
The tradition of the postgraduate student research conference started in 2005 
with the Smart Systems Theme hosting the first conference, and the 2008 Con-
ference sees the Design Theme as host. The task of organising and coordinating 
such a conference is no small task, and we learnt this quickly.     
The purpose of this conference was to promote postgraduate research within 
the Faculty of Built Environment and Engineering. It also gaves postgraduate 
researchers an opportunity to be engaged in the academic process of presenting 
their research to their colleagues, while receiving useful feedback for further 
refinement and improvement of their research. This conference allowed for the 
opportunity for postgraduate researchers and academic supervisors to get to-
gether, share ideas, and work together as a community of researchers. 
During this one day convention, an involved collection consisting of sixteen re-
search presentations and one keynote speaker packed the day from beginning to 
end. Amongst the many other tasks that researchers must perform on a weekly 
basis it has been great to see the enthusiasm and effort put in by both staff and 
students.
Our special thanks go out to our guest speaker Tony Fry and the Design Theme 
Leader, Professor Vesna Popovic. A thank you also to all our attendees, and 
especially the presenters because without their involvement this event would 
not have been possible. We would also like to thank those individuals who have 
helped us with their wisdom and knowledge while we were organising the con-
ference.
We would like to invite everyone to have a closer look at the papers presented 
at the conference, to develop an understanding of the wide range of research 
we have in our faculty. This booklet contains the abstracts of all of the papers 
presented at the conference, and the CD inside the back cover has a digital copy 
of the conference proceedings. We hope that this provides an insight into some 
of the research that is being undertaken within the faculty of Built Environment 
and Engineering. 
 
Simon Lawry and Cara Wrigley
Design Theme Postgraduate Student Conference 2008 Organisers 
Proceedings Editors
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9Emotional interactions with portable devices in everyday 
contexts
Rafeal Gomez, Vesna Popovic, Alethea Blackler
Emotions have, in recent years, been of great importance for the field of 
design both in research and in practice. An interesting and challenging area 
for investigation is people’s emotional interactions with portable interactive 
devices (PIDs). PIDs pose interesting challenges for designers because they 
are specifically designed to be transported and utilised across a variety of 
locations and social situations. They present new means of interacting with the 
world; allowing people to interact with entertainment, news, information and 
communicate with other people virtually anytime, anywhere.
This paper reports on a study in progress that explored people’s emotional 
experience with portable interactive devices over the first six months of use. 
The approach is based on activity theory, which is concerned with understand-
ing the relation between people’s thoughts and awareness of their lives and the 
activities and actions performed in the real world. To study people’s experi-
ences a triangulation methodology was applied. Participants were asked to 
capture their diverse experiences with portable entertainment/media devices 
(including mp3’s and PDAs) in a diary over the course of six months as well 
as participate in intermittent interviews and a co-discovery. The intent was 
to record their everyday experiences with these devices in a longitudinal and 
qualitative manner.
Initial findings indicate that people interact with these types of PIDs in an 
emotional way both at a personal level and a social level. Furthermore, 
analysis suggests that the overall emotional experience over the course of 
six months is related directly to the proportion of negative social interactions 
experienced over that period. It appears that this relationship does not exist 
with negative personal experiences. In addition the artefacts’ context affects 
the way people perceive the overall experiences with the device. These initial 
findings are discussed within the context of other portable interactive devices 
including medical/health products. Finally the implications of the findings for 
future portable device design and future research directions for the study are 
outlined.
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A cognitive model of intuitive interaction for the design of 
contemporary devices for middle to older adult users
Jade Mendham, Doug Mahar, Alethea Blackler
Middle to older aged adults typically experience difficulties using contempo-
rary technological devices. Current research in industrial design has revealed 
that in comparison to younger adults, middle to older aged adults, are less 
able to interact with contemporary technological devices in an intuitive way 
(Blackler, Popovic, & Mahar, 2007). Blackler et al. proposed that “intuitive” 
interaction, characterised by fast use of technological devices and non-con-
scious processing, is activated by existing knowledge stored in memory gained 
from prior experience(s) with similar devices. 
The studies of Blackler et al. (2002; 2003; 2004a; 2004b; 2005; 2006; 2007) 
revealed that although level of familiarity reduced the time taken to use an un-
familiar device and increased the intuitive use of the device, the effect was not 
equivalent across all age groups. Although there was no significant difference 
between younger and older adults’ self-ratings of technological familiarity, 
older adults were found to be less intuitive and slower at operating previously 
un-used devices (Blackler, 2006).
 
From a cognitive perspective and consequently using a robust experimental 
approach, the proposed research seeks to build on the findings of Blackler et 
al. predominantly by addressing the issue of ‘why’ older adults experience dif-
ficulties using devices. For the first time, priming experiments will be used to 
investigate the underlying cognitive mechanisms of intuitive interaction. 
Based on the findings of this proposed research, a cognitive model of intui-
tive interaction will be developed. The proposed research also seeks to gain 
an understanding of how to enhance the performance of middle to older aged 
adults on tasks that involve the use of complex technological devices, and 
thus, represents a significant and original contribution to knowledge and future 
research.
11
Understanding older vehicle users: an interpretative approach
Chao Zhao, Vesna Popovic, Luis Ferreira, Xiaobo Lu, 
Future adaptations in vehicle design should be linked in some parts to 
the age-related changes often faced by the older users. The aim of this 
research is to investigate the multiple age-related changes of Chinese 
older vehicle users in order to assist designers to better understand cur-
rent and future older users’ needs. Although qualitative interpretative 
approaches have rarely been applied in the field of traffic gerontology 
research, they are widely used in current design research to explore 
persons’ lived experiences, behaviours and emotions. Therefore, this 
study employed qualitative research methods consisting of observation, 
interview, travel logbook and co-discovery to explore older vehicle us-
ers’ travel needs. 
The interpretative analysis confirmed that multiple methods such as 
interview, travel logbook, and co-discovery are useful to gain a holistic 
understanding of older drivers’ travel needs. However, the one journey 
driving observation cannot provide valuable categories to explore older 
users’ multiple travel needs due to daily living context absence in the 
one trip experiment. It is clear that the useful methods for determining 
research for older users will depend on the product. 
The findings demonstrate that Chinese future older generations are more 
concerned about their age-related differences from social and cultural 
perspective rather than physiological perspective. Social and cultural 
context play important role to shape older vehicle users’ future travel 
needs. From design a point of view, understanding the social activity 
and cultural context surrounds older vehicle users should make it pos-
sible to predict older drivers’ needs related to vehicle property.
12
Facilitating intuitive interaction with compelx devices for 
older adults: a review
Gudur Raghavendra Reddy, Alethea Blackler, Vesna Popovic, Doug Mahar
Increase in life expectancy and a dropping birth rate have seen changes 
in world demographics in the past two decades. It is estimated that by 
the year 2050 over 55% of Australia’s population will be aged 60 and 
above.  This trend will also see proportionally more aged people in the 
work force.   
Coupled with this change in demographics, past decades have seen a 
substantial increase in the use of technology in all aspects of our lives.  
The gradual shift from hardware-based to microprocessor controlled 
software-based products has brought higher level of abstraction into 
interaction with products. The older generation which grew up with 
an older technological paradigm have been left behind, resulting in a 
digital divide between the young and old. This realisation has led to 
research on the use of technology in the aged population; looking for 
ways to engage them productively and to help them lead a productive, 
dignified and independent life. Ironically, not much attention has been 
paid to interaction design that would actually enable older users to ex-
ploit these new technologies. 
This research hopes to address this issue by developing a tool for de-
signers to build intuitive interfaces for complex electronic devices. One 
of the reasons why a product should be intuitive to use is to address the 
reluctance of older adults to learn new systems. This reluctance stems 
from various reasons like, decline in cognitive abilities, low self-effi-
cacy, technology anxiety and awareness that they have limited amount 
of time and it is not worth spending it in learning new systems. What 
ever system they have to interact with, they expect it to work now and 
work well in the first instance. A possible answer to this predicament is 
to make products intuitive to use. An intuitive interface does not require 
learning; intuitive use of products involves utilising prior knowledge of 
the user for effective interaction.
13
This paper discusses the relevant literature and proposed experiments, 
which will contribute to a design tool. The proposed tool/instrument 
will seamlessly supplement designers’ efforts in developing intuitive 
interfaces. In other words, this tool/instrument will not impose a design 
process; rather it will conform to the approach preferred by a designer.
14
Elderly people’s use of assistive devices 
Anita Yeh, Vesna Popovic, Alethea Blackler
Throughout the developed world people are living longer with the help 
of medical advances. Literature has shown that older people prefer to 
stay independent and live at home for as long as possible. Therefore, 
it is important to find out how to best accommodate them and assist in 
maintaining quality of life and independence as well as easing human 
resources. Researchers have claimed that assistive devices assist in 
older people’s independence. However, there have not been many stud-
ies regarding the efficiency of assistive devices and some have stated 
that devices are not being used.
The overall aim of research is to identify whether the disuse and inef-
fectiveness of assistive devices are related to change in abilities or 
related to the design of the devices. Research was conducted in two 
phases. This paper reports on findings from Phase 1 only. A question-
naire consisting of ten quick questions was used in phase 1. The ques-
tions enquired after the participants’ health, quality of life, overall 
physical abilities, age, gender, assistive devices owned, previously 
used and currently used. Out of 64 participants with an average age 
of 81.7 years, the majority used bathroom aids (eg. shower chairs and 
grab rails) and mobility devices such as rollators (a walking frame with 
wheels and brakes). Those that have sensory devices (eg. hearing aids) 
discontinued use. From phase 1 it can be suggested that the continued 
use of bathroom aids and mobility devices indicates that they aid in 
elderly peoples’ independence. 
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The ethics process as a research management tool: an exam-
ple from an ethical review of observing of equipment within 
a healthcare education setting
Matthew Jelbart 
This paper addresses the benefits of the application process for ethi-
cal approval of research involving human participants. The experience 
of applying for ethical review of research into the usability factors of 
videoconferencing in healthcare is investigated. Human research ethics 
is introduced, with the general principles used to reflect upon the ethics 
process undertaken for the observation of equipment in the healthcare 
setting. The ethical considerations relevant to this research are present-
ed, followed by the process of applying to two HRECs. The experience 
is concluded with an analysis of the process’s contribution to the man-
agement of the research. 
The research required ethical approval from the Royal Brisbane and 
Women’s Hospital (RBWH) HREC, as well as the Queensland Univer-
sity of Technology (QUT) University HREC. The submission made to 
the RBWH HREC required consolidation of project details as early as 
possible, as the approval process was known to be prolonged. Clari-
fications requested by the RBWH HREC focussed upon refinement 
of participant information, and justification of research methodology. 
The QUT University HREC submission was less rigorous; and with an 
approval already granted from the RBWH HREC, the application was 
effectively treated as ‘low-risk’. 
The extensive process of ethical approval to the RBWH HREC required 
prompt consolidation of project details, as well as strict adherence to 
internationally accepted human research ethics principles. Whilst the 
approach of HRECs in healthcare settings is largely influenced by issues 
regarding highly personal and potentially dangerous nature of proce-
dures and information, their adherence to human research ethics guide-
lines requires greater focus on a range of project details. Therefore the 
submission to a full HREC was found to be a useful tool in the formula-
tion of the research methodology. 
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Establishment and use of Nnub: A digital community notice-
board
Fiona Redhead, Margot Brereton
This research aims to develop and evaluate capacity for large screen 
displays situated in publicly accessible urban buildings and space to 
display and afford collection of local information and communications.  
Initial research focused on understanding how residents communicate 
in reference to local interests, and has informed the design of a digital 
community noticeboard.
This paper discusses the establishment and use of the digital commu-
nity noticeboard situated at a general store in suburban Brisbane.  The 
design intention of the digital community noticeboard is to:
   
   •  engage residents with simple interactions that afford collection  
 of local information and communications for public display, and 
   • display local information and communications as reference for  
 discussion with both local and non-local people.
Design simplicity has allowed the initial data gathering to focus on reg-
istration and posting activity, and public touch screen interaction. This 
focus has revealed a sense of how the community has reacted to the 
intentions of the digital community noticeboard: to display and afford 
collection of local information and communications.  Most importantly 
though, the design is simple in order to allow scope for development 
and evaluation of ICTs for local communications designed with par-
ticipatory design methods, where the community is a contributor in an 
iterative design process.
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Prior experience and intuitive interaction: discovering famil-
iarity
Simon Lawry, Vesna Popovic, Alethea Blackler.
The proportion of older adults to the rest of the population is growing 
rapidly in developed counties. It is important to overcome the difficul-
ties that older adults have with many complex electronic devices, to 
ensure that they enjoy independence and a high standard of living as 
they age.
Facilitating intuitive use among older adults is one way to improve the 
usability of contemporary products. Intuition is the result of cognitive 
processes, which leads to fast sub-conscious interaction with products. 
Blacker has established that familiarity contributes to intuitive inter-
action. Preliminary results suggest that older adults use products less 
intuitively than younger adults. In order to design more intuitive prod-
ucts for older adults, it is necessary to understand what older adults are 
familiar with, and the nature of familiarity itself. One possible method 
for investigating user familiarity is by observing user problem solving 
strategies.
This paper will explore some of the relevant existing literature and 
consider the role familiarity, in intuitive interaction with older adults. 
The goal of this research is to develop an understanding of product and 
interface familiarity amongst older adults in order to provide design-
ers with methods and tools to create more intuitive products for older 
adults. An overview of the proposed research on how this will be 
achieved will be presented and discussed. 
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Fact about MIMO-OFDM in an indoor environment in pres-
ence of pedestrian 
Jishu Das Gupta, Karla Ziri Castro
There has been a constant need for improving the quality of services 
in the telecommunication sector. MIMO in this instance has attracted 
many researchers for a closer look in the ongoing development. We 
have investigated pedestrian effect in the indoor environment using a 
MIMO channel sounder invented by CSIRO ICT centre equipped with 
4x4 antennas and 114 OFDM sub-carriers with operational frequency of 
5.2 GHz. Results have been compared with the conducted simulation by 
the researcher. In presence of 15dB SNR in each transmitter-to-sender 
sub-channel with different no of pedestrian the mean channel capacity 
rose up in comparison with the data collected in vacant room scenario. 
Significant decrease in the receiver power and increase in dynamic 
range was monitored when pedestrian were present and number raised 
in the measurement site. On the other hand simply due to the loss of re-
ceivable power due to the blocking in fixed Tx power scenarios capacity 
decreases. 
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Consumers’ concepts of materials: An exploratory study
Shayne Beaver, Vesna Popovic, Thea Blackler
User needs and wants dictate products’ design, production, use and 
disposal. Consumerism, in western society in particular, and the waste 
resulting from such activity is potentially disastrous. The creation of 
emotional attachment with possessions is one way of approaching sus-
tainable consumer-product relationships.   
This research aims to gain an understanding of the interaction and 
emotional attachment consumers have and develop with their prod-
ucts. Current literature indicates that information regarding the role of 
materials in the interaction and emotional attachment with products is 
almost non-existent. An exploratory study was conducted to determine 
consumers’ concepts of six materials. This involved the use of textual 
prompts to assist in discussion about the materials in question. They 
were transcribed, coded and analysed. 
This exploratory study indicates consumers’ concepts of the six materi-
als. Some of these concepts speak of the properties, context, durabil-
ity, memories, favourites and status or expense of the materials. These 
concepts relate to the knowledge of, and emotional associations with, 
the six materials. Indicative findings show consumers tend to associate 
specific products with each of the materials, with these products thereby 
altering the material’s perception.   
The findings from this study contribute to research knowledge regard-
ing consumers’ emotional response to materials and products, and the 
aspects of design and interaction that are able to trigger emotion. This 
research has potentials to provide the Industrial Design profession 
with knowledge that can assist in the design of products that are more 
aligned with consumers’ expectations.
20
An old language for a new landscape
Stephen Perry
Natural forms, as inspiration for design, are evident in art, architecture 
and landscape throughout history.  However, until recently, it was not 
understood that many natural forms and processes possess a common 
ordering characteristic described by the mathematics of fractal geom-
etry — often referred to as the Language of Nature.  The growth in 
understanding of this form of mathematics encouraged some authors 
to suggest that fractal geometry could play a role in developing a new 
landscape design aesthetic for our ‘ecological’ age.  However, how frac-
tal geometry could be used, and what form an ecological aesthetic based 
on this geometry might take, has remained elusive and ill-defined.
A pilot study, undertaken as part of this research, has shown that dif-
ferent landscape types can be differentiated by their composite fractal 
dimension. However, this study also showed that individual scenes from 
different landscape types can possess the same fractal dimension.
Further work has been undertaken to see if it possible to further differ-
entiate images by a combination of the fractal dimension and the visual-
isation of the Fourier Transform, which forms the basis for determining 
the fractal dimension. 
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Designing for the visceral product
Cara Wrigley, Vesna Popovic, Marainella Chamorro-Koc
Why do people instantaneously fall in love with a product? All products 
elicit some kind of emotional response from the consumer, be it good, 
bad, intentional or non-intentional. An emotional attachment between 
product and user is paramount to the success or failure of a product.  
Emotional responses can incite consumers to select a particular product 
from a row of similar products and will, therefore, have a considerable 
influence on purchase decisions. As a consequence, more and more 
products are challenging designers to consider the emotional impact 
of their work and to design for emotional experiences. As fledgling as 
this field is, a lack of conceptual clarity exists in the area of emotional 
design. This paper aims to describe and identify areas for future inves-
tigation so that products may be designed to harness the full potential 
of users’ visceral responses. It lays the foundation for this work by 
discussing the scope, significance and limitations of currently avail-
able research in the area of visceral hedonic rhetoric. Concerned as it 
is with instinctual, emotional responses, visceral hedonics is of vital 
importance to the design discipline. A better understanding of this area 
will enable designers to instantly create powerful emotional connections 
between consumers and products. This understanding can be furthered 
by investigating consumers’ visceral hedonic responses to a variety of 
products and the product attributes that elicit these responses, and sug-
gests directions for emerging research.
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Machine prognostics based on health state estimation using 
support vector machine
Hack-Eun Kim, Andy Tan, Joseph Mathew
In condition-based maintenance (CBM), maintenance is performed 
based on information collected through condition monitoring and an 
assessment of the machine health instead of its service time. Effec-
tive diagnostic and prognostics are important aspects of CBM that will 
provide ample time for maintenance engineers to schedule a repair, and 
to acquire replacement components before the components actually 
fail. Although a variety of prognostic methodologies are exist, but their 
application in industry is still relatively new and focused on prediction 
of specific component’s degradation in system. Therefore, a continu-
ous development and improvement of a machine prognostic model for 
industry application are required.
 
In this research, for more accurate assessment of the life cycle and 
remnant life of machine, the machine prognosis beads on health state 
estimation was proposed by the candidate. In this model, prior expert 
knowledge has been embedded in close looped prognostics system, 
which used the Support Vector Machine (SVM) for classification of 
faults and evaluation of fault severities. Historical failure data and 
events are analysed for the recognition of failure pattern in term of 
expert knowledge that could be used to extract effective features and 
construct the fault degradation stages of certain impending fault.
 
To validate the feasibility of proposed model, several fault historical 
data of High Pressure Liquefied Natural Gas (LNG) pumps were em-
ployed for the estimation of their remaining useful life in real environ-
ments. The results obtained were very encouraging and the prediction 
closely matched the real life particularly at the end of term of the bear-
ings.
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In-service suspension testing of heavy vehicles – update on 
recent test programme and proof-of-concept
Lloyd Davis, Jon Bunker
One response to requests from the transport industry to allow more 
“freight efficient” heavy vehicles (HVs) onto the road network has been 
that road authorities have allowed higher axle loads in return for HVs 
being equipped with “road-friendly” suspensions.  These suspensions 
(particularly those with air springs) are critically dependant on shock 
absorber health for proper operation.  They are only certified, however, 
as “road-friendly” at the time of manufacture and this via a type-test.  
Once in service, the “road-friendliness” is determined solely by the 
maintenance regime of the transport operator.  There is no in-service 
test for HV suspensions in Australia yet.  Over 50% of Australian HVs 
do not meet at least one of the criteria for Australian requirements of 
“road-friendly” suspensions.
The Australian Government and the States of NSW and Qld are fund-
ing a programme to develop an in-service suspension test for HVs.  
This paper examines some possible low-cost test methodologies for an 
in service HV suspension test and their results within the context of a 
“proof-of-concept” test programme.  The results show that low-cost 
testing is possible and is as accurate as the high-cost methods used for 
the original “road-friendly” certification.
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A computational architectural design method for generating 
and evolving parameterized design models
Fakhri Bukhari, Robin Drogemuller
CAD systems are not readily able to adapt to conventional design 
methods. One obvious solution would be to further develop computers 
and digital CAD systems so that they are able to meet the needs of the 
architect more fully. However, relying on adaptations to computers and 
CAD systems alone may mean that potential opportunities for new de-
sign methods are missed. Ideally architects need to change the way they 
practise architectural design in the same way that CAD systems need to 
respond more to the human thinking behaviour, so that they ultimately 
function together effectively.
This research is based on a hypothetical proposition of an architectural 
design process which integrates and takes advantage of developments 
in a practical application where human creativity is captured in a digital 
scripted format and fed into a computer generative formation system 
that simulates the project’s environment and also animates its desired 
performance to generate responsive design solutions. 
As architectural design becomes more augmented by computers, a 
semi-automated design method such as this would seek to facilitate the 
development of better design tools that help in improving the quality 
of design, reducing cost, increasing time efficiency and aiding in risk 
management; benefiting all stakeholders of the project.
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